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Abstract: The Abstract: The generalized Fermat's last theorem is a open problem in number theory and it 

asks whether the equation 

xa + yb = zc has a solution x, y, z, I + & a, b, c, 3 and x, y, z are mutually co-prime. 

As we all are well aware of the celebrated proof of Fermat's last theorem by legendry Sir Andrew wiles in 

1974. The truth of FLT in general case when all the exponents are different integers larger than 3, is the main 

point of discussion of present paper. 

We have attempted to establish the truth of the result through the method of contradiction. 

Our method from the start assumes that x,y,z, are mutually co prime and in the progress of our solution we 

try to establish that for a solution they can't be co prime. 
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55 Dear Sir, 

56 My name is hemant pandey and I am a young researcher. 

57 / am proposing an paper on generalized FLT for possible publication. The 

58 main argument used in the paper is the method of contradiction and 

59 property of all mutually co prime numbers, that each number in the universe 

60 is expressible as a linear combination of two co prime numbers. 

61 This is to certify that the work is original and has not been submitted any 

62 where else for publication consideration. 

63 Details are in the pdf attachment. 
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66 Hemant Pandey 

67 
68 
69 
70 
71 



A Generalization to FLT 



72 
73 

74 

75 

76 

77 

78 The Abstract: The generalized Fermat's last theorem is a open 

79 problem in number theory and it asks whether the equation 

80 x a + y b = z c has a solution V x r y r z r e I + & a, b, c, > 3 and x, y, z 

81 are mutually co-prime. 

82 As we all are well aware of the celebrated proof of Fermat's last 

83 theorem by legendry Sir Andrew wiles in 1974. The truth of FLT in 

84 general case when all the exponents are different integers larger 

85 than 3, is the main point of discussion of present paper. 

86 We have attempted to establish the truth of the result through the 

87 method of contradiction. 

88 Our method from the start assumes that x,y,z, are mutually co 

89 prime and in the progress of our solution we try to establish that for 

90 a solution they can't be co prime. 
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123 1. Introduction 

124 

125 The generalization of FLT can be expressed in a classic one line 

126 statement: 

ill The following equation has no solution, for all x, y, z e I + and 

128 mutually co-prime. 

129 a ,b , c are integers greater than 2. 

130 x a + y b # z c [A] 

131 If x ,y , z are co prime, e I + 

132 And a,b,c are integers greater than or equal to three. 

133 The following proposed proof works on the method of contradiction. 

134 



135 2. Proof: 



136 We would start our proof with a known result that for all x, y , z mutually co-prime 

137 we can find I, m, mutually co-prime 

138 s.t Ix-my = 1 note that I & y and x & m are coprime. 

139 => z = (I . z) . x - (m .z ) .y 



140 V z g J + 

141 => We can always find A ,B V x ,y , z ,where the three variables are co prime. 

142 s.t z = Ax - By ,where A=l.z and B=m.z 

143 Rewriting (A) we get 

144 x 3 + y b # (Ax - Byf 

145 is equivalent generalized Fermat's last theorem. 

146 To employ the method of contradiction assuming the contrary 

147 Let x* +y b = (Ax -Byf for someV x,y co prime (B) 

148 Note back since A =l.z 

149 B = m .z 
150 

151 A , y & B , x , are mutually co prime as y &z and x &z are mutually co prime. 

152 (R-l) 

153 Now (B) gives 

154 x 3 +y b = (A .xf -(A.x) ^. c Cj. (By) + + ( -if .( By) c 

155 Rearranging we get x 3 - (A.x) c = -y b - (Axf 1 . c d. (By) + +(-l) c . (Byf 

156 X a [l-A c (x) c ' a ] = -y { y b ' x + (A.x) cl . c d .B+ +(-lf 1 .(Byf 1 } 

157 orx a [ 1-A c (x) ca ] = -y { y^ 1 +(A.x) C ~ J . c d.B- + (-l) cl .(B c .y cl } (C) 

158 Since x & y co-prime 

159 => 1 -(A.xf' a = A t y [where A x = integer] (1) 

160 Now putting this value in (C) we have 
161 

162 x a A 1 y = -y{ y ^ +(A.x c - 1 . c C 1 .B- + (-l) cl .(B c .y c-i } 

163 Or x a A 1 =y b ' 1 + (A.xf 1 '. c d.B -....+ (-lf^.B'.y c ' 1 

164 => x a A 1 = y b - 1 +x[A c - 1 .x c - 2 . c C 1 .B - +(-lf- 2 .B cl .y c2 A] +(-l) cl .B c ..y cl 

165 Or x a A 1 = y b ' 1 + (-If 1 .B'.y^ 1 +x[ A cl .x c " 2 - c d.B + +(-lf- 2 .B ^ .y c ' 2 .A] 



166 

167 Or x a Xi = /"■*/"■* + (-l) cl .B c .y cb ]+ x[A cl .x c ' 2 - c d.B + +(-l) c - 2 .B cl2 .A] 

168 

169 => y^ 1 +(-lf- 1 .B c .y c - 1 =X 2 x 

170 Since other summand is a multiple of x. 

171 Or y b ' x {l + (-l) cl B c .y cb } = X^x 

172 

173 Now x & y are co prime 

174 => 1 + (-l) cl B c .y cb = A 2 x (2) 

175 from 1 & 2 we have 

176 1 -fA/x" =Aiy&l + (-l) cl .B c .y cb =A 2 x (3) 

111 HereA 1& A 2 are arbitrary integers to be determined. 

178 Note from above situation a # b # c 

179 if a =b =c the conditions cannot hold good, as the variables become unity. 

180 This excludes the cases of FLT to be encountered here. 

181 a # b # c is also a condition. 

182 Here we have tacitly assumed that c > a > b but that does not affect generality. 

183 As if a > b > c we may take 

184 x a =?-y b etc. 

185 all the other steps are similar 

186 The greatest exponent is to be equated to the sum or difference of other two. 

187 Now set (3) gives that 

188 xiAf.x?- 3 - 1 + \y = 1 

189 & A 2 .x + y(B c .y cbl )(-l) c = 1 

190 A little algebra gives that for a solution 



Ac-a c-a-\ 2 

191 — = k = 1 

a 2 B c y- b .(-\y 

192 A 2 =A c .x c ' a - 1 

193 A t = B'.y^ 1 (-If 

194 Putting the above values in the equation (C) we get 

195 x a .B c .y cb (-l) c = - y b [ 1 +(-l) cl .B c .y c ' b - 1 ]- y [(A.xf 1 . c C t .B + (-1) c " 2 B c ' x .y c ~ 

196 2 .x.A}] 

197 Or x 3 . B c .y c ' b (-If = (-1) {y b .A c .x cal .x} -y[(Axf 1 . c C 1 .B+ +(-lf- 2 .B cl .y c " 

198 2 .x.A}] 

199 Orx a .B c .y c - b .(-lf +{y b .A c .x c " a > = -y[(Axf 1 . c C 1 .B+ +(-lf- 2 .B C ~V c - 2 .x.A}] 

200 

201 Or x a .B c .y c - b .(-lf +{y b .A c .x C ' a }+(A .x f+ ( -if (By) c 

202 = -y[(Axf 1 . c C 1 .B+ +(-lf 2 .B cl .y c2 .x.A}]+(A .x f+ ( -if (By) c 

203 => x a .[B c .y c - b .(-lf +.A c .x c ' a ]+ y b .[A c .x c " a + B c .y c - b .(-lf]= (Ax - Byf 
204 

205 Comparing with (B) we have 
206 

207 B c .y c - b .(-lf +.A c .x c " a =1 

208 Which is certainly impossible, since B=l.z & A=m.z 

209 Only possibility may be z=l, But that case is taken care of via Catalan's conjecture's 

210 proof. 

211 We may formally prove the case even. 
212 

213 Z=l^ m c .y c - b .(-lf +.l c .x c - a =l 

214 But l.x-m.y=l 

215 => / c .x c " a "V/= m c .y '^.(-lff-m 

216 => I c -'.x M " J = m cl .y ^ .(-If' 1 



217 

218 Which is certainly untrue since I , y & m are co prime etc. 

219 Hence x 3 + y* =z° 

220 has no soln. V 

221 a # b # c 

222 & x,y,z co prime. 

223 Hence the result. 
224 
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